Attenuation of N-methyl-D-aspartate-mediated cytoplasmic vacuolization in primary rat hippocampal neurons by mood stabilizers.
Recent post-mortem and brain imaging studies suggest that decreased neuronal and glial densities may account for cell loss in vulnerable brain regions such as the hippocampus and the frontal cortex in patients with bipolar disorder. Investigations into the mechanisms of action of mood stabilizers suggest that these drugs may regulate the expression of neuroprotective genes and protect against excitotoxicity. In this study, we characterized the ultrastructural appearance of rat hippocampal neurons pretreated with mood stabilizers and then exposed to the glutamate receptor agonist N-methyl-D-aspartate. Using transmission electron microscopy we found that rat hippocampal neurons exposed to 0.5 mM N-methyl-D-aspartate for 10 min produced more cytoplasmic vacuolization than in control neurons. Chronic treatment with mood stabilizers, lithium, valproate or carbamazepine for 7 days at therapeutically relevant concentrations fully attenuated N-methyl-D-aspartate-mediated cytoplasmic vacuolization. These results suggest that inhibition of neurotoxicity may be involved in the action of mood stabilizers.